Contractual incompleteness characterizes many employment relations. High work morale is therefore fundamental for sustaining voluntary cooperation within the rm. In the presence of reciprocity motives, wages can inuence work morale. Using a natural eld experiment, we provide clear-cut evidence showing that wage cuts have a signicant and large negative impact on work morale. An equivalent wage increase, however, results in a much weaker gain in productivity.
Introduction
Why are rms reluctant to cut wages during economic downturns? A prominent explanation for this puzzling question is based on the psychology of work morale:
1 Work morale reects the degree to which workers voluntarily cooperate and contribute to the employer's goals in the absence of reputation or pecuniary incentives. According to this view, work morale is sensitive to the relationship between the workers' actual wage and some reference wage (e.g. see Bewley (1999) ). Positive and negative deviations from the reference wage are interpreted as kind or unkind; employees then reciprocate by exerting higher or, respectively, lower eort. While this theoretical argument has a long tradition in economics (see Slichter (1920 Slichter ( , 1929 , Solow (1979) or Akerlof (1982) ), corresponding eld evidence is scarce. In particular, we are not aware of any study providing controlled eld evidence on the impact of wage cuts on work morale.
This paper sheds light on the interplay between wages and work morale in a naturally occurring labor market. We conduct a controlled eld experiment and test the extent to which workers reciprocate to changes in their hourly wages. 2 We hired job applicants to catalog books for a limited time duration (i.e. excluding any possibility of reemployment) at an announced wage of presumably 15 Euro per hour. We actually paid this amount out in our benchmark treatment and it serves as a reference point. In our main treatment, we inform subjects immediately before they begin working that we will only pay them 10 Euros per hour. In a second treatment, we do the opposite and communicate a raise in the hourly wage from 15 to 20 Euros in order to explore the asymmetry between the impact of wage cuts and pay raises on work morale. 3 Since we are also interested in the duration of the eects, after six hours of work, we oered each subject the opportunity of working an additional hour for 15 Euros regardless of their initial treatment.
The results show that wage cuts have a severe impact on the eort workers provide. Productivity is on average about 30 percent lower if workers experience a wage cut. This negative eect is remarkably persistent in size and signicance, suggesting that workers do not adapt over the observed time span. On the contrary, the detrimental eect is so strong that it cannot be compensated by setting the wages back to their original level. Once work morale is hurt, it cannot be re-established, at least not in the short run.
Our results suggest that negative reciprocal behavior plays an important 2 By reciprocity we refer to the behavioral phenomenon of people responding towards (un)kind treatment likewise, even in the absence of reputational concerns. For formal models of reciprocity, see Rabin (1993) , Charness and Rabin (2002) , Dufwenberg and Kirchsteiger (2004) , Falk and Fischbacher (2006) or Cox et al. (2007) . 3 The second treatment is similar to Gneezy and List (2006) , where workers had to catalog books and wages were increased from 12 to 20 US Dollars. role in actual labor markets. In contrast, we nd only moderate evidence of a positive impact on work morale from wage increases. The eect of the pay raise on workers' productivity occurs with a time lag and is then about half the magnitude of the impact of an equivalent wage cut.
Our eld experiment makes several contributions to the existing literature. First, an impressive amount of laboratory evidence highlights the fact that reciprocal behavior can aect economic outcomes in experimental labor markets (e.g. see Fehr et al. (1993 Fehr et al. ( , 1997 Fehr et al. ( , 2007 , Abeler et al. (2006) , Charness (2004) or Hannan et al. (2002) Levitt and List (2007) ). We were able to observe subjects in a more natural -yet still controlled -work environment, because they performed a typical student helper's task and do not know that they are part of an experiment.
Second, to the best of our knowledge, this is the only study to date providing clear-cut evidence for negative reciprocal behavior in a natural labor market situation. The few existing eld experiments focus on the economic consequences of positive reciprocity, and their conclusions still remain ambiguous. Falk (2007) for instance shows that charitable donations increase substantially with the size of gifts included in the solicitation letters, rendering gift giving protable. Gneezy and List (2006) on the other hand nd that an increase in hourly wages has only a transient eect which ultimately did not pay o for the employer. 4 In addition to testing for reciprocal reactions towards wage cuts, our design allows for a novel direct comparison between the inuence of wage cuts and pay raises within the same framework, and highlights signicant asymmetries in the eld.
Third, Bewley (1999) ) conducted interviews with compensation executives, exploring the reasons why rms are reluctant to cut wages or avoid hiring underbidders during economic downturns (see also Blinder and Choi (1990) , Levine (1993), or Campbell and Kamlani (1997) ). The general insight from these interview studies is that the desire to maintain a good work morale seems to be a key rationale employers provide for their policies. Even though this line of research provides a valuable rst indication on the role of work morale in the labor market, several potential drawbacks should be taken into consideration. Social desirability eects are a well-known phenomenon in survey research; they question the extent to which we can take answers from interviews at face value (see Bertrand and Mullainathan (2001) or Krosnick (1999) ). More important, while interviews may provide some information with regard as to why rms are reluctant to cut wages, ultimately they only reect beliefs and fail to answer the question of how and the extent to which wages aect work morale.
Fourth, identifying the causal impact of wage cuts on work morale poses serious diculties in the eld. Changes in compensation generally reect rms' choices and are therefore potentially endogenous due to unobservable confounds (see Shearer (2003) ). Consequently, only a few studies have ana-lyzed the impact of wage cuts on productivity using non-experimental eld data (see Mas (2006) , Krueger and Mas (2004) , and Lee and Rupp (2007) ).
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All of these studies are embedded in an ongoing relationship between workers and employers, making it impossible to fully separate work morale from reputational motives. There are at least two alternative pecuniary reasons why workers provide less eort after a wage cut in repeated interactions.
First, workers could play a trigger strategy and punish the rm for cutting their wages by exerting lower eort (see Howitt (2002) ). Second, lower wages reduce future rents and dampen the disciplining eect of getting red (see Shapiro and Stiglitz (1984) or MacLeod and Malcomson (1989) ). We take great care in making clear that we oer a one time job without any possibility of reemployment and are therefore able to rule out reputational motives.
Furthermore, while eort often manifests itself in a multitude of dimensions, our simple data entry task allows us to measure eort very accurately. In contrast, Lee and Rupp (2007) for instance have to rely on ight delays as the single proxy for the eort airline pilots provide. However, ight delays can serve only as a very crude proxy for eort and are strongly inuenced by other forces beyond the control of pilots.
The remainder of this paper is organized as follows: In the next section, we describe the experimental design. Subsequently, in Sections 3 and 4, the experimental results are presented and discussed.
Experimental Design
In August 2006, the library of an economic chair at a German University had to be cataloged. We took this opportunity to run a eld experiment and used posters to recruit students from all over the campus. The announcement read that it was a one-time job opportunity for one day (six hours), and that pay will presumably amount to 15 Euros per hour. 6 The announced wage of 15 Euro served as a reference point. About 200 students applied during the two month announcement phase. A research assistant randomly picked 30
persons out of the list of applicants. They were invited via email and asked to conrm the starting date, reminding them that the job would presumably pay 15 Euros per hour. Upon arriving, the subjects were seated in front of a computer terminal with a table of randomly picked books beside them. Their task was to enter the book's author(s), title, publisher, year of publication, and ISBN number into an electronic data base. Participants were allowed to take a break whenever necessary. A research assistant explained the task to them, strictly following a xed protocol. Then, subjects were told their hourly wage and started working.
We conducted three dierent treatments. The hourly wage paid in our benchmark treatment was 15 Euros (treatment Neutral ), 20 Euros in the pay raise treatment (treatment Kind ) and 10 Euros in the wage cut (treatment Unkind ). 7 We gave the subjects no reason why they were paid more or less 6 The announcement said presumably, or prospectively (the exact German wording was voraussichtlich), in order to raise appropriate expectations without cheating.
7 10 Euros still exceed the hourly wages usually paid to a student helper at German universities, which is about 8 Euros. We paid higher wages in the benchmark treatment, because we wanted to focus on the eect of the unexpected change rather than the absolute amount of the wage, which would otherwise have been extremely low in the Unkind than the publicized 15 Euros. 8 We had 10 subjects in the benchmark as well as in the wage cut treatment, and 9 subjects in the pay raise treatment, because one subject did not show up for work.
The experiment took place over a 10 day period, with 3 subjects per day (one in each treatment). The subjects showed up successively at dierent times and were separated from each other, in dierent rooms at an online computer terminal, without being monitored. 9 The computer application in which they entered the details of the books recorded the exact time of each log, allowing us to reconstruct exactly the number of books each person entered over time and the time span between two books entered. 10 After 6 hours of work, all subjects had to complete a questionnaire. In order to observe them in a natural working environment, subjects were not told that they were taking part in an experiment.
After completing the questionnaire, all subjects were asked if they were willing to work for an additional hour immediately following completion of the questionnaire for 15 Euros (regardless of their initial treatment). When they rejected this oer, they were paid their total wage and left. Otherwise, they worked one additional hour and received their total wage payment afterwards. The data gained from the additional hour enables us to compare the performance of a subject under dierent wages.
treatment. 8 None of the subjects actually asked for an explanation. 9 All this was done in order to minimize any possible bias due to peer eects, monitoring, time of start or day of work. Furthermore, all subjects interacted with the same research assistant to eliminate experimenter eects. In order not to induce an experimenter demand eect, the research assistant knew neither the purpose of the study nor the reason for the various wages.
10 See Figure 2 in the Appendix for a screen shot.
Results
Panel (a) in Figure 1 illustrates the average eort (measured by the number of books logged) per 90 minute time interval, or quarter, for each of the three dierent treatments. Table 1 We observe a substantial dierence in eort between subjects in the Neutral and Unkind treatments over the entire duration of the experiment. This eect is highly signicant from a statistical and economical point of view (see columns three and four in Table 1 ). On average, workers in the Unkind treatment logged 56 books (or 27 percent) less than in the benchmark treat- show that it is not merely one or two workers alone who drive the above mentioned results; instead they reect a broad behavioral phenomenon. For example, while the fraction of workers who logged 177 books or less is only 20 percent in treatment Neutral it is 90 percent in treatment Unkind. On the other hand, the average treatment eect for the pay raise is marginally small during the rst quarter. Interestingly, the eect tends to strengthen over the course of time. We nd an eect in the third quarter which is signicant at a 10 percent level (see column two of Table 1 ). Overall, 11 Alternatively, one could dene adaptation as the dierence between the number of books entered in the rst and the last quarter. In this sense, treatment Neutral has a roughly 14% increase whereas treatment Unkind has a roughly 30% increase, suggesting that convergence might ultimately occur as in Gneezy and List (2006) . We are grateful to John List for pointing this out. However, the null hypothesis of equal dierences between the treatments Unkind and Neutral cannot be rejected using a two-sided Wilcoxon ranksum test (p=0.45).
there is moderate support for positive reciprocal behavior. Workers provide on average 10 percent more eort (or logged 21 more books) due to the wage increase. This dierence is statistically insignicant and less than half of the absolute magnitude of the discrepancy between the treatments Unkind and Neutral.
The panel regression results in Table 2 are in line with the preceding nonparametric analysis. In the benchmark model (column 1), the number of books logged is regressed on the treatment indicators Unkind and Kind, the time interval dummies (Timet) and their interactions. We choose a random eects specication for the error term, accounting for individual dependency over time. The coecient for Unkind is highly signicant, whereas the coefcient for Kind does not reach any conventional signicance level. Moreover, all of the U nkind * T imet interaction eects are relatively small and insignificant, suggesting that there was no adaptation in the observed periods. On the other hand, the estimated Kind * T imet coecients indicate, the eect of treatment Kind is signicantly higher after quarter one. Hence, positive reciprocal reactions tend to strengthen with the elapse of time.
12 A further interesting result -which is also clearly visible in Figure 1 -is that the number of books logged increased substantially over time, which we interpret as a learning eect.
We performed several robustness checks. First, we control for age, gender, subject of studies, how workers perceived the task (e.g. interesting, strenuous etc.), and the hourly wage earned at the most recent job prior to the 12 Nevertheless, the null hypothesis that all Kind * T imet interaction eects are equal to zero cannot be rejected (Wald test χ 2 = 5.70, (P rob > χ 2 ) = 0.1271).
experiment (as a proxy for human capital). 13 As demonstrated in columns (2) to (4) in Table 2 , the inclusion of an extensive set of control variables fails to aect the key results. 14 Second, as reported in column (6), the results are robust if higher frequency data -consisting of 15 minute time intervals -are used.
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In addition to the eect on the quantity of eort, we also investigated the impact of our treatments on the quality of eort. Similar to Hennig-Schmidt et al. (2005) we measured the quality of output by the ratio of faultless logs to the total number of books entered. 16 Treatment dierences in quality ratios are economically and statistically insignicant: The quality ratios are 0.932 in Neutral, 0.934 in Unkind and 0.921 in Kind. 17 The regression results in column (5) of Table 2 show that our main results are robust if we use only error-free logs as our measure of workers' eort.
After completion of the regular working time, subjects were oered the opportunity of working one additional hour for 15 Euros. This allows us to test whether the detrimental impact of the wage-cut on eort can be oset 13 Table 3 and 4 contain summary statistics and denitions for all included control variables.
14 Seven subjects did not have any previous work experience and are therefore excluded in our model where we control for previous wages (column 4 of Table 2 ).
15 Note that we chose an alternative specication for the higher frequency data in order to avoid the large number of coecients that would have resulted if we used dummy variables. Instead of the T imet dummies we constructed the variable T ime which takes values from 1 to 24 indicating the time period.
As an alternative to the random eects Generalized Least Squares regression we also ran OLS regressions with clustered standard errors. The coecient estimates for Kind * T ime3, Kind * T ime4 and -using 15 minute intervals -Kind * T ime become insignicant. All other results remain unchanged in terms of signicance and magnitude.
16 Two research assistants searched for spelling mistakes in the titles of the books by running an automatic spell check program.
17 Using a two-sided Wilcoxon rank-sum test, we cannot reject the null hypothesis of equal output quality between Kind and Neutral (p=0.624) as well as Unkind and Neutral (p=0.7624). (1)- (4) and (6). The treatment dummies Unkind and Kind are interacted with the time interval dummies T imet (or the variable T ime which takes values from 1 to 24 in the high frequency data). Denitions and summary statistics for the variables in the three dierent sets of controls (socioeconomic, task perception and previous wage) can be found in Tables 4 and 3 . Since seven students stated that they had never been employed before, we loose those observations when controlling for previously earned hourly wages in column (4). Signicance levels are denoted as follows: * p<0.1, ** p<0.05, *** p<0.01.
by a subsequent wage increase. 18 During the last 60 minutes of the regular working time, the workers in the Unkind treatment logged on average 29.6
books. Even though the hourly wage was increased by 50 percent, back to the original level of 15 Euros, the average eort level remained unchanged at 28.3 books logged (Wilcoxon signed-rank test: z=0.170 and p > |z| = 0.865).
The ineectiveness of the wage increase is unlikely the result of exhaustion.
In the additional hour, subjects in the treatments Kind and Neutral logged in on average 43.6 books, which is signicantly more than in Unkind according to a Wilcoxon rank-sum test (z = 2.847 and p > |z| = 0.004).
Discussion and Concluding Remarks
Maintaining high work morale is of paramount importance for rms whenever workers' eort is not fully contractible. A longstanding explanation for the phenomenon of downward wage rigidity presumes that wage cuts damage work morale (see Slichter (1920 Slichter ( , 1929 , Solow (1979) or Akerlof (1982) ).
However, corresponding evidence from the eld is scarce because compensation schemes usually do not vary exogenously but reect rms' decisions (see Shearer (2003) ). Apart from these identication problems, ongoing relations between workers and rms make it hard to disentangle work morale from alternative pecuniary or reputational motives in the eld.
This study lls this gap and provides clear-cut evidence on the impact of wage cuts on work morale using a labor market eld experiment. In addition, 18 Only a few subjects were willing to work for an additional hour in the treatments Kind (N=2) and Neutral (N=3). We therefore only consider the 7 subjects who agreed to work for an additional hour in the Unkind treatment in the following. the paper provides a novel direct comparison between the impact of wage cuts and corresponding wage increases within the same framework. In summary, our results show that wage cuts have a severe impact on the quantity of eort workers provide. Moreover, this negative eect remains large and signicant over the course of the entire working period. The detrimental eect is so strong that it cannot be compensated by setting wages back to their original level, at least not in the short run. While these results are supportive for the notion that wage cuts damage work morale, the evidence for pay raises is less conclusive. We do not nd a signicant positive relationship between higher wages and eort. Response of eort to the pay raise lags and amounts to about half the magnitude of the response to a wage reduction of the same size. Together, our results provide new evidence stressing the importance of work morale and highlight a strongly asymmetric response of eort to wage variations. 
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